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The title compound {systematic name: ethyl N-[N-(3-phenyl-
1H-1,2,4-triazol-5-yl)carbamothioyl]carbamate}, C12H13N5O2S,
exists in the 3-phenyl-5-thioureido-1H-1,2,4-triazole tauto-
meric form stabilized by intramolecular hydrogen bonding
between the endocyclic NH H atom and the thioureido S
atom. The molecular structure is also stabilized by intra-
molecular N—H  O C hydrogen bonds arranged in an S(6)
graph-set motif within the carbethoxythiourea moiety. The
mean planes of the phenyl and 1,2,4-triazole rings make a
dihedral angle of 7.61 (11). In the crystal, the molecules form
two types of inversion dimers. Intermolecular hydrogen bonds
are arranged in R2
2(6) and R2
2(8) graph-set motifs, together
forming a network parallel to (111).
Related literature
For the synthesis, tautomerism and crystal structure studies of
related 1,2,4-triazoles, see: Dolzhenko et al. (2007, 2009a,b,c).
For the structures of related carbethoxythioureas, see: Huang
et al. (2009); Lin et al. (2004, 2007); Su et al. (2006); Zhang et al.
(2003, 2007). For the graph-set analysis of hydrogen bonding,






a = 5.9929 (3) Å
b = 9.4200 (5) Å
c = 12.2000 (7) Å
 = 91.818 (1)
 = 92.585 (1)
 = 101.083 (1)
V = 674.62 (6) Å3
Z = 2
Mo K radiation
 = 0.25 mm1
T = 100 K
0.56  0.24  0.12 mm
Data collection




Tmin = 0.873, Tmax = 0.971
8943 measured reflections
3092 independent reflections
2828 reflections with I > 2(I)
Rint = 0.028
Refinement
R[F 2 > 2(F 2)] = 0.040




H atoms treated by a mixture of
independent and constrained
refinement
max = 0.59 e Å
3
min = 0.20 e Å3
Table 1
Hydrogen-bond geometry (Å, ).
D—H  A D—H H  A D  A D—H  A
N5—H5N  S1i 0.81 (2) 2.58 (2) 3.3739 (13) 166.0 (17)
N4—H4N  O2 0.84 (2) 1.97 (2) 2.6448 (16) 137.3 (18)
N3—H3N  S1 0.84 (2) 2.67 (2) 3.0926 (13) 113.0 (16)
N3—H3N  N2ii 0.84 (2) 2.32 (2) 2.9838 (18) 136.5 (18)
Symmetry codes: (i) xþ 1;yþ 1;z; (ii) x;yþ 2;z.
Data collection: SMART (Bruker, 2001); cell refinement: SAINT
(Bruker, 2001); data reduction: SAINT; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: SHELXTL.
This work was supported by the National Medical Research
Council, Singapore (NMRC/NIG/0019/2008).
Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: GW2076).
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